cAMP induces adhesion of microvascular smooth muscle cells to fibronectin via an Epac-mediated but PKA-independent mechanism.
Vascular smooth muscle cells (VSMCs) play important roles, both in physiologic and pathophysiologic processes. Adhesion of these cells is critical for their proper functioning, especially in resistance-sized vessels. Nonetheless, very little is known about mechanisms regulating adhesion of VSMCs. In particular, the role of cAMP and its downstream effectors, PKA and Epac, remain poorly investigated. Primary cultured cells were isolated from human dermal arterioles and adhesion to fibronectin measured. Adhesion assay was performed in the presence or absence of cAMP elevating agents and activators or inhibitors of PKA or Epac signaling. cAMP increases adhesion of microvascular smooth muscle cells to fibronectin in concentration and time-dependent fashions. Pretreatment with H89, a PKA inhibitor, did not affect the adhesion, indicating a PKA-independence of the induced adhesion. Selective activation of PKA did not affect adhesion, whereas selective activation of Epac (by 8-pCPT-2'-O-Me-cAMP) increased adhesion. Moreover, expression of a dominant negative mutant of Epac abolished the induced adhesion. cAMP elevation by a physiologic agonist, isoproterenol, mimicked the results obtained with forskolin or 8-pCPT-2'-O-Me-cAMP. Blocking β1 integrins abrogated the induced adhesion. The results of this study demonstrate for the first time that cAMP induces adhesion of human microvascular smooth muscle cells to fibronectin via β1 integrins. This adhesion appears to be mediated by Epac, independently if PKA.